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1. Introduction

Editorial changes are made. First, in 4.3.2 User Equipments the term ‘shear’ is replaced by ‘tactile’. Second, in 6.3 UE Requirements the phrase  ‘The UE shall be able to send haptic information to the network to the network’ is modified to ‘The UE shall be able to send haptic information via the network.’ Also the numbering of each chapter is updated. 
2. Proposal

---------------  1st modification  -----------------
4.3
Haptic Technology

4.3.1
Overview

The prerequisite for providing mobile haptic service is that the UEs should be able to generate appropriate haptic sense based on the haptic information delivered through the network. To this end, three components should be prepared: 1) UEs that generate haptic senses, 2) haptic information format that both UEs and networks can understand, and 3) telecommunication networks that deliver haptic information for haptic senses.

4.3.2
User Equipments

A number of UEs already support the generation of haptic feedback due to the rapid development of haptic components that are simple and small enough to be adopted in mobile devices. Until now the most of available haptic devices are those with high-fidelity vibration. Such devices usually include vibration actuators that provide high-fidelity vibration effects and a vibration player that controls the operation of the actuator. Moreover, given the trend of fast developing haptic feedback devices such as thermal display, electrostatic feedback device or tactile display, the number of UEs supporting haptic service and the variety of senses they support are likely to increase quickly. 

4.3.3
Haptic Information Format

While more and more handsets supporting haptic senses are available, a standardized haptic information representation formats should be developed for haptic services. The absence of standardized haptic information representation formats has prevented possible applications from being developed in telecommunication networks. While there are some standardization activities outside 3GPP, efficient and clear representation for telecommunication services need to be defined. 

4.3.4
Telecommunication Networks

Without the standardized haptic information format and the related protocols, telecommunication networks are not yet ready support haptic service. Therefore the haptic information representation formats and the protocols for their delivery through telecommunication networks should be the main focus of standardization. 

4.4
Service Concept 
Haptic service requires the delivery of haptic information from the sending party, either user or the network, to the receiving party(s). An application in the receiving party’s UE converts haptic information to perceivable haptic feedback. 

The kind of haptic sense is not limited, as long as the UE is able to generate the sense. Examples of haptic senses include, but are not limited to, vibrotactile sense, shear sense, thermal sense, and pneumatic sense. 

As haptic can be combined with other senses or can even replace other senses that have been used in delivering messages, theoretically every service in telecommunication can incorporate haptic. 

Below several categorizations of haptic services are introduced.

1. By the timing of haptic information delivery:

- Asynchronous (alert message, SMS enriched with haptic information, …)

- Synchronous (haptic information shared in real time during communication between two persons)
2. By the entity that initiates the delivery of haptic information:

- Network-initiated services

- User-initiated services
3. By the stage of communication:

Table 1: Category of Haptic Service

	Category
	Description
	Expected Needs
	Examples

	1. Idle Status
	Status when a subscriber does not engage in any communication activity through telecommunication network
	- Receive relevant, but not critical information, in not intrusive way
	

	2. Connecting Status
	The status when a calling subscriber is establishing connection to a receiving subscriber, 
	- Express unique identity when calling or identify the caller without directly checking the screen or sound through speaker
	- Customized alerting haptic service

	3. Calling Status
	The status when a subscriber is engaged in a communication activity through telecommunication network, such as voice call or SMS
	- Express one’s message and sentiment in a richer and more delicate way  through haptic information

- Receive important signals from the network during the call
	- Haptic emoticon delivery service

- Call waiting haptic service


5
Use Case
5.1
Haptic Emoticon Delivery Service
5.1.1
Description

Firstly in a voice or video call, the Haptic Emoticon Delivery Service helps the sending party to express a certain feeling, emotion, or other information implicitly by the haptic feedback generated in the receiving party, while talking during the voice or video call. The example of such haptic feedback includes a heartbeat or laughter.
Secondly when a subscriber is communicating via SMS, MMS or IM service, the Haptic Emoticon Delivery Service allows the sending party to express a certain feeling, emotion, or other information implicitly by the haptic feedback generated in the receiving party when the receiving party checks the message. The example of such haptic feedback includes a heartbeat or laughter.
5.1.2
Procedure

For an illustrative purpose, suppose two subscribers, Joe and Sally, are engaged in a voice or video call. 

- While talking, Joe wants to express his joy by generating haptic feedback that represents ‘laughter’ in Sally’s UE. 

- Joe initiates the intended Haptic Emoticon Delivery Service by shaking his UE vertically for example. 

- An application in the Joe’s UE recognizes the movement, and notifies the network that it should deliver haptic information that represents laughter to Sally’s UE.

- The network delivers the haptic information to Sally’s UE.

- When Sally’s UE receives the incoming haptic information from the network, the application in the Sally’s UE generates haptic feedback based on the haptic information. 

- As a consequence, Sally receives the haptic feedback representing Joe’s emotion while talking.

The service procedure in messaging is slightly different.

- While sending SMS or MMS or talking through the IM service, Joe wants to express his joy by generating haptic feedback that represents ‘laughter’ in Sally’s UE  when Sally checks the message. 

- In order for the network to deliver to the Sally’s UE the haptic information that represents ‘laughter’, Joe attaches the text string such as ‘/laughter/’ within the message. 

- The network delivers the haptic information to Sally’s UE.

- When Sally checks the message, the application in the Sally’s UE generates haptic feedback based on the incoming haptic information from the network. 

- As a consequence, Sally receives the haptic feedback representing Joe’s emotion while receiving SMS, MMS, or IM message.

※ Editors Note: The Haptic Emoticon Delivery Service can be divided into synchronous service and asynchronous service. Example of synchronous service includes the Haptic Emoticon Delivery Service in a voice/video call. Examples of asynchronous service include the Haptic Emoticon Delivery Service in messaging services, such as SMS, MMS, and IM service. It should be considered in the following discussion whether this structure be reflected or not.
5.1.3
Requirements

When the sending party attempts to send haptic information to the receiving party(s), for example by shaking the UE or mobile-initiated USSD operation, the network should support the delivery of the haptic information. 

When the sending party wants the receiving party’s UE to generate haptic feedback, the network should deliver the haptic information along with the original message.

5.1.4 
Benefits

In a voice or video call, the Haptic Emoticon Delivery Service helps to express the sending party’s feeling or emotion by the haptic feedback generated in the receiving party’s UE. Such implicit way of expression supplements voice or visual call that they are engaged in, providing joyful experience while delivering the speaker’s intention more effectively. 

When sending a message, the Haptic Emoticon Delivery Service helps to express and deliver the sending party’s feeling or emotion by the haptic feedback generated in the receiving party’s UE. It supplements SMS, MMS, or IM message that the sending party is sending, by delivering the speaker’s emotions more clearly. 
5.2
Customized Alerting Haptic Service

5.2.1
Description

The Customized Alerting Haptic Service enables a subscriber to replace the default alerting ring back tone and customized alerting tone into customized alerting haptic feedback, a multimodal tone that combines haptic with sound, video and other senses altogether.

5.2.2
Procedure

The subscriber (either the called party or the calling party) subscribes and activates the Customized Alerting Haptic Service to change his or her active Customized Alerting Haptic feedback. Here it is assumed that the called party has a priority in playing Customized Alerting Haptic feedback, but it is the network operator’s policy whether the called or the calling party has the priority.

When the calling party tries to establish a call channel to the called party, a Customized Alerting Haptic information is sent to the called party’s UE, along with the notification about the incoming call. 

The called party’s UE receives the Customized Alerting Haptic information from the network and generates Customized Alerting Haptic feedback accordingly. 

When the called party answers the call, the network stops sending Customized Alerting Haptic information and the conversation begins.

5.2.3
Requirements

The calling party’s operator should be able to configure from which party the Customized Alerting Haptic should have the priority.

The Customized Alerting Haptic shall override the default set alerting tone towards the calling subscriber.

The operator should provide the Customized Alerting Haptic library in the home network to store subscriber’s Customized Alerting Haptic information.

The Customized Alerting Haptic information that is sent to the calling party or the called party can be chosen from the Customized Alerting Haptic library according to the rules such as time, the identity and the location of each party.

The network should store the User Profile including UE capability. Based on the information, appropriate haptic information that the UE can interpret is sent.

The network should send Customized Alerting Haptic information to the called party’s UE when the calling party tries to establish the call channel to the called party.

The service subscriber can activate and de-activate their Customized Alerting Haptic Service. For activation and de-activation, the service subscriber may employ USSD commands, SMS, IVR or other means. 

5.2.4 
Benefits

If the calling party has the priority, the benefit is as follows.

· While waiting for the called party to answer a call, the calling party can enjoy the Customized Alerting Haptic feedback that he/she chooses. 

· The calling party can notice the exact moment when the call connection is made to the called party simply by holding the UE and perceiving that the haptic feedback stops generating. Such feature is useful for someone who is reluctant to put the UE into his/her ear closely because of the concern about the electronic wave, for example. 

If the called party has the priority, the benefit is as follows.

· The called party can express their individual character by sending the haptic feedback to the calling party.

· The calling party can notice the exact moment when the call connection is made to the called party simply by holding the UE and perceiving that the haptic feedback stops generating. Such feature is useful for someone who is reluctant to put the UE into his/her ear closely because of the concern about the electronic wave, or because of the willingness to avoid annoying sound of ring back tone, for example. 

5.3
Call Waiting Alerting Haptic Service

5.3.1
Description
The Call Waiting Alerting Haptic Service permits a subscriber to be notified of an incoming call by haptic feedback when the subscriber is engaged in an active or holding a call. 

5.3.2
Procedure

For an illustrative purpose, let’s suppose there are three subscribers: Joe, Sally and Tom. 

- Joe is a subscriber who is provided by the network with the Call Waiting Alerting Haptic Service and who reacts to Call Waiting.

- Sally is a subscriber who originated a call to Joe which causes the Call Waiting Alerting Haptic Service to be initiated. 

- Tom is a subscriber who is engaged in a call with Joe, either being the calling or the receiving party.

Joe is subscribed to the Call Waiting Alerting Haptic Service and his UE supports the play of haptic feedback

The normal flow for Call Waiting Alerting Haptic Service is as follows.

-
Joe is engaged in a call with Tom.

-
Sally calls Joe.

-
Joe is notified by haptic feedback that someone has called him.

-
If Joe responds to Sally’s call, a new call between Joe and Sally is established.

5.3.3
Requirements

The network should store haptic information that can generate haptic feedback which notifies of an incoming call. 

The network should store the User Profile including UE capability on whether the UE can interpret the appropriate haptic information or not. 

The network should be able to send haptic information to the UE.
The network sends haptic information to the UE only if the UE can interpret the haptic information and generate haptic feedback accordingly. 

The network should allow the subscribers to set different haptic information to each potential caller, so that the subscriber can identify the caller simply by holding the UE.

The service subscriber can activate and de-activate his Call Waiting Alerting Haptic Service. For activation and de-activation, the service subscriber may employ USSD commands, SMS, IVR or other means. 
5.3.4 
Benefits

 Joe can perceive the Call Waiting Haptic Feedback much easier compared to the current Call Waiting Service that relies on beeping, especially when Joe is located in a noisy environment. In addition, it will not interrupt the current conversation since the message does not include any sound. Therefore, the Call Waiting Haptic Feedback enables seamless communication during the call even when the network notifies that another call is waiting to answer. 

Moreover, if it is supported that a subscriber can set a different form of haptic information to each potential caller, then the subscriber can identify the caller simply by holding the UE.

5.4
Accident or Health Crisis Haptic Service
5.4.1
Description
A UE may be dropped accidentally or the user may have a greater or lesser health crisis that results in the user falling. Acceleration profiles may be used to assess which of several possible scenarios have taken place and then initiate  appropriate action to verify the situation and to bring help if needed.

5.4.2
Procedure
A user may elect to subscribe to a the “Accident or Health Crisis Haptic Service” in which case the user may choose to indicate in the subscription information on health conditions that may lead to a fall, and may also indicate who is to be called should a fall occur.

Independent of the above subscription, a UE may experience downward acceleration followed by sudden and possibly severe deceleration (the UE hits the floor) or lesser deceleration (the user falling cushions the UE from the more severe impact of the UE hitting the floor directly.) To distinguish among possible alternative causes, the application in the UE assesses whether:

-
the UE was dropped (there is an upward vertical acceleration soon afterwards (i.e., there is a “recovery” acceleration profile following the “dropped UE” acceleration profile); or

-
the user had a lesser health crisis of some sort (the vertical deceleration was not as severe as in the “dropped” case and there is a “recovery” acceleration profile detected which may be delayed or slower or both compared to the “dropped UE” profile); or

-
the user had a significant health crisis of some sort (possibly the vertical deceleration was not as severe as in the “dropped” case and there was no “recovery” acceleration detected.)

If the sequence of accelerations is clearly a “dropped UE” instance, do nothing. Alternatively, the UE may indicate to the user that it has detected a “dropped UE” instance and request verification that this is the case to avoid a “false positive” interpretation as a health crisis.

If the sequence of accelerations appears to be a lesser health crisis (a “recovery” is detected), alert the user with an appropriate indication and await a response. If there is no response, treat as a significant health crisis.

If the sequence of accelerations appears to be a significant health crisis (no “recovery” is detected), consult the subscriber’s profile and connect the user to the appropriate response agency or authority indicating the reason for the call and providing geographic position information. Interaction between the user and the agency will determine whether help (e.g., an ambulance) is sent.

5.4.3
Requirements
The UE is fitted with accelerometers configured to detect sudden accelerations and an application that can assess the severity and direction as inputs to a decision process on the type of event that has occurred.
 The application may be located in UE or the network. If in the network, appropriate data transfer to the network entity where the application resides would be required.

The network stores health crisis contact information for use when a health crisis event is detected. This information should be stored as part of or be associated with the user profile.

The subscriber should be able to cancel an instance of this haptic service based on a response to the UE indicating it has detected what may be an event that would cause it to alert appropriate assistance services.
 5.4.4 
Benefits
This service enables rapid response to a health crisis. It can initiate a response even if the user is incapacitated by the crisis. This is especially useful to individuals living alone as a health crisis might otherwise not be discovered for some time.

6
High level Service Requirements

6.1
 General Requirements
- It shall be possible for either user or network to initiate haptic services.

- A standard set of haptic actions (e.g. shaking, squeezing, rotation on right /left, vibration) to be conveyed to the remote party, shall be defined.

- It shall be possible to convey to the remote party the haptic information made by the local party (e.g. shaking).

- It shall be possible for the local party to instruct the remote UE to generate haptic feedback (e.g. vibration).
- It shall be possible to deliver such haptic information within existing communication services including both real time services (e.g. Multimedia Call/Conferences) and non real time services (e.g. SMS, MMS).
- It shall be possible for the network to store a set of haptic information, among which one will be chosen and delivered to the receiving party.
- If the haptic information cannot be delivered to the remote party, or the haptic feedback cannot be generated in the remote party, the remaining services except haptic service shall be provided

- Even in case haptic service is unavailable for some reason (e.g. failure of delivery of the haptic information, wrong delivery of haptic information to the UE without haptic feedback capability, etc), the services other than haptic service shall be still provided.

In addition, it shall be supported for subscribers to activate or deactivate the service. 

- Both the local and the remote party shall be able to activate and deactivate the haptic service. 
- When the local party deactivates haptic service, he shall not be able to send haptic information. 
- When the remote party deactivates haptic service, the haptic feedback shall not be played.
6.2
Network Requirements

This section describes the network requirements for haptic service. The scope of network includes both fixed and mobile networks.

- The network shall be able to send haptic information for haptic services. 

- The network shall be able to decide the haptic service availability based on the UE capabilities of the remote party. 

- The network shall deliver haptic information which the remote party supports. 

- The network shall be able to generate haptic information based on a pre-defined set of haptic actions and user created haptic actions.

- The network shall not send haptic information if either the local party or the remote party deactivates the haptic service.

- The network shall generate and store data for charging. (e.g. CDR) 

6.3
UE Requirements

This section describes the UE requirements to provide haptic services.

- The UE shall be able to provide the network with its capability information such as what haptic sense it can send and receive. 

- The UE shall be able to send haptic information via the network. 

- The UE with haptic capability shall be able to generate haptic feedback according to haptic information.
- The UE may ignore the received haptic information when the haptic information is out of its capability. 



















� For example, the International Organization for Standardization (ISO) Technical Committee on Ergonomics (TC159) has started to standardize haptic technology in Working Group 9 “Tactile and Haptic Interaction since 2005. A more detailed introduction can be found in this publication: http://www.springerlink.com/content/u25hw52p50488180/


� 	This is envisaged as similar to the ability of modern laptop hard disk drives to detect whether they have been dropped and to park their heads to prevent damage before the device strikes the floor.





